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Abstract of JP2000278349 

PROBLEM TO BE SOLVED: To transmit data 
while towering the quality as little as possible 
and considering time required for 
communication as well. SOLUTION: This 
equipment is provided with a quantizing part 
13 for quantizing a DCT coefficient on the 
basis of a set first compressibility, DC and AC 
coefficient encoding parts 141 and 142 for 
performing Huffman encoding to the DCT 
coefficient provided by the quantizing part 13, 
a data amount analytic part 16 for analyzing 
the amount of image data 15 compressed with 
the first compressibility, a communication time 
calculating part 21 for calculating 
communication time corresponding to an 
effective communication ability predictive value 
22 predicted from a communication quality 24 
and charging system data 25 of a 
communication entrepreneur and a scale 
factor setting part 17' for updating and setting 
a second compressibility to the quantizing part 
13 on the basis of the calculated 
communication time. The image data 15 
provided on the basis of the updated and set 
second compressibility are transmitted out to a 
communication path. 
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CLAIMS 



[Claim(s)] 

[Claim 1] A compression means to compress data based on the 1st compressibility set up, and an 
analysis means to analyze the amount of data of the compressed data compressed based oh the 1st 
compressibility with the above-mentioned compression means, A calculation means to compute the time 
amount which a communication link takes according to the amount of data obtained with this analysis 
means, and the communication capability of the channel given beforehand, The setting means which 
carries out an updating setup of the 2nd compressibility at the above-mentioned compression means 
based on the time amount acquired with this calculation means, The compressed data sending set 
characterized by providing the output means which carries out the transmitting output of the compressed 
data compressed with the above-mentioned compression means based on the 2nd compressibility by 
which an updating setup was carried out with this setting means at a channel. 
[Claim 2] It is the compressed data sending set according to claim 1 carry out whether the above- 
mentioned setting means displays the tariff of the communication link time amount which the above- 
mentioned calculation means computed, and the above-mentioned communication link time amount 
corresponding to the tariff structure which the communication link entrepreneur of the communication 
link set up, and acknowledgement directions are made to the display, and that an updating setup is 
carried out in the 2nd compressibility of the above as the description. 

[Claim 3] It is the compressed-data sending set according to claim 1 or 2 carry out computing the time 
amount require to a communication link from the amount of data which obtained with the above- 
mentioned analysis means using the effective communication capability which possessed further a 
prediction means predict effective communication capability from the quality of a channel and the 
communication capability of the above-mentioned channel which acquired with a detection means detect 
the quality of the above-mentioned channel, and this detection means, replaced the above-mentioned 
calculation means with the communication capability given beforehand, and acquired with the above- 
mentioned prediction means as the description. 

[Claim 4] The compression processing which compresses data based on the 1st compressibility set up, 
and the analysis processing which analyzes the amount of data of the compressed data compressed based 
on the 1st compressibility by the above-mentioned compression processing, The calculation processing 
which computes the time amount which a communication link takes according to the amount of data 
obtained by this analysis processing, and the communication capability of the channel given beforehand, 
The setting processing which carries out an updating setup of the 2nd compressibility at the above- 
mentioned compression processing based on the time amount acquired by this calculation processing, 
The record medium possible [ computer ] in read carry out having stored the program including the 
instruction which makes a computer perform transmitting processing which carries out the transmitting 
output of the compressed data compressed by the above-mentioned compression processing based on the 
2nd compressibility in which an updating setup was carried out by this setting processing at a channel as 
the description. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the compressed data sending set and storage which 
transmit the data which carried out the data compression, for example, compression image data, to a 
channel. 
[0002] 

[Description of the Prior Art] When transmitting data to other terminals through current and a channel, if 
it remains as it is, since there is much amount of data, it is common to compress data and to transmit. 
Various things as a compression method of these data (an image, voice, document, etc.) are considered. 
For example, there is JPEG (Joint Photograph coding Experts Group) which is the compression method 
of the static-image data generally used widely as a compression method of image data. In this JPEG, 
ADCT (Adaptive Discrete Cosine Transform: adaptation discrete cosine transform) which is a basic 
method is variable length coding, and since the amount of data after compression is changed according 
to the contents for every inputted static image, when an image is compressed on an uniform quantization 
table, the compressibility of parenchyma changes about several times with target images. 
[0003] If a JPEG compression method is used for different image data with each resolution and it 
compresses with this compressibility so that the relation of the communication link time amount which 
minds various image sizes, compression capacity, and various telephone communication networks is 
shown, the sizes of the data file after compression may differ 3 or more times. For this reason, in order 
to control the amount of data of an image, the approach of multiplying by the fixed multiplier (scale 
factor) to a quantization table, and controlling the amount of data is already adopted from many models. 
[0004] Drawing 4 is a digital still camera and shows the concept of a image-data-processing circuit 
based on JPEG of being used in order to secure the number of sheets of an image recordable on record 
media, such as a memory card to which capacity is restricted. 

[0005] In this drawing, after blocking every 8x8 pixels in the blocking section 11, with the 
predetermined scale factor which ADCT is given by the DCT transducer 12 in each block unit, and is 
further given from the scale-factor setting section 17 first in the quantization section 13, the static-image 
data of the digital value acquired by the image pick-up remove a high frequency component side, and 
are quantized. 

[0006] Among the DCT multipliers quantized in this quantization section 13, by other AC components 
(AC multiplier) being made in DC multiplier coding section 141, and the Huffinan coding as entropy 
code modulation being made for DC component (DC multiplier) in AC multiplier coding section 142, 
respectively, more, the amount of data is decreased and the image data 15 sharply compressed as a result 
is obtained. 

[0007] Carry out a deer and the amount-of-data analyzor 16 analyzes that degree to this obtained image 
data 15 as compared with the predetermined amount of data. It is what the scale- factor setting section 17 
carries out [ what ] a modification setup of the scale factor in the second quantization section 13 
according to the contents of analysis, and performs quantization. In this way, by carrying out Huffinan 
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coding of DC multiplier of the quantized DCT multiplier, and the AC multiplier, respectively in DC 
multiplier coding section 141 and AC multiplier coding section 142 The image data 15 which 
compressed the amount of data per sheet until it was set to predetermined level can be obtained in order 
to secure the image number of sheets which can be made to record on a record medium. 
[0008] 

[Problem(s) to be Solved by the Invention] The processing technique of the image data in drawing 4 
mentioned above is portable information devices, such as a personal computer the palm top type which 
performs pictorial communication using communication terminals which have image communication 
facility, such as equipment which captures not only a digital still camera but an image, and an electronic 
mail, such as a digital cellular phone and PHS (Personal Handyphone System: short form cordless 
telephones system), or the above-mentioned digital cellular phone and PHS, a modem, LAN, etc., or 
handheld computer type, and even when transmitting and receiving image data, the same contents of 
processing are given. 

[0009] A deer is carried out, and if the amount of the image data after compression is changed when 
transmitting and receiving the image data obtained with the equipment which captures an image using a 
digital cellular phone, PHS, or the general telephone line, communication link time amount, i.e., a 
telephone (connection) tariff, will be influenced directly. 

[0010] Although above-mentioned drawing 3 showed the communication link time amount over the size 
of image data, the connection tariff structure of each communication link entrepreneur who illustrates to 
drawing 5 R> 5 is set up to such communication link time amount. 

[001 1] In case dispersion in the size of the data after compression also becomes large, a difference will 
appear also in communication link time amount and one image data of the size of XGA is transmitted 
[ for example, ] with a digital cellular phone so that it may understand also from here, and the size of the 
original image becomes large, about 150 yen difference will occur in connection fees according to the 
difference in the amount of data after compression. This is a big burden economically for a user, and 
continuing waiting on the occasion of transmission as long as a maximum of 380 seconds by the image 
data of the same size further also becomes giving a user extraordinary stress. 
[0012] Although, thinking compaction of communication link time amount as important on the other 
hand by the technique explained by above-mentioned drawing 4 , fixing so that the amount of data after 
compression may become a remarkable small thing, and lowering image quality extremely is also 
considered, in order to degrade image quality sharply in this case, much fault is caused, and this is 
remarkable when especially the size of an image is large. 

[0013] This invention was made in view of the above actual condition, and the place made into the 
purpose is to offer the compressed data sending set and record medium which can also take into 
consideration and transmit the time amount which a communication link takes, without lowering the 
image quality of the obtained image data as much as possible. 
[0014] 

[Means for Solving the Problem] A compression means to compress data based on the 1st 
compressibility to which invention according to claim 1 is set, An analysis means to analyze the amount 
of data of the compressed data compressed based on the 1st compressibility with the above-mentioned 
compression means, A calculation means to compute the time amount which a communication link takes 
according to the amount of data obtained with this analysis means, and the communication capability of 
the channel given beforehand, It carries out having provided the output means which carries out the 
transmitting output of the compressed data compressed into the above-mentioned compression means 
with the above-mentioned compression means based on the 2nd compressibility by which an updating 
setup was carried out with the setting means which carries out an updating setup of the 2nd 
compressibility, and this setting means at a channel based on the time amount acquired with this 
calculation means as the description. 

[0015] Compressibility from which the time amount which does not lower the obtained data quality as 
much as possible in consideration of the transmission speed in such a configuration, then a channel, and 
a communication link takes does not serve as redundancy is set up, data are compressed, and it becomes 
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possible to carry out a transmitting output. 

[0016] In invention of the claim 1 above-mentioned publication, in the above-mentioned setting means, 
the tariff of the communication link time amount which the above-mentioned calculation means 
computed, and the above-mentioned communication link time amount corresponding to the tariff 
structure which the communication link entrepreneur of the communication link set up is displayed, and 
invention according to claim 2 carries out whether acknowledgement directions are made to the display, 
and that an updating setup is carried out in the 2nd compressibility of the above as the description. 
[0017] In order to also display the tariff corresponding to communication link time amount in addition 
to an operation of invention of such a configuration, then the claim 1 above-mentioned publication, the 
cost which a communication link takes is taken into consideration, the optimal compressibility is set up, 
data are compressed, and it becomes possible to carry out a transmitting output. 
[0018] Invention according to claim 3 is set to invention above-mentioned claim 1 or given in two. A 
prediction means to predict effective communication capability from the quality of a channel and the 
communication capability of the above-mentioned channel which were acquired with a detection means 
to detect the quality of the above-mentioned channel, and this detection means is provided further. The 
above-mentioned calculation means It is characterized by computing the time amount which a 
communication link takes from the amount of data obtained with the above-mentioned analysis means 
* using the effective communication capability which replaced with the communication capability given 

beforehand and was acquired with the above-mentioned prediction means. 

[0019] In addition to an operation such a configuration then above-mentioned claim 1, or given in two, 
effective communication capability is predicted from the quality of a channel, and the quality of the 
obtained data is not lowered as much as possible according to the effective communication capability, 
but compressibility from which communication link time amount does not serve as redundancy is set up 
certainly, and carries out a data compression, and it becomes possible to carry out a transmitting output. 
[0020] The compression processing which compresses data based on the 1st compressibility to which 
invention according to claim 4 is set, The analysis processing which analyzes the amount of data of the 
compressed data compressed based on the 1st compressibility by the above-mentioned compression 
processing, The calculation processing which computes the time amount which a communication link 
takes according to the amount of data obtained by this analysis processing, and the communication 
capability of the channel given beforehand, The setting processing which carries out an updating setup 
of the 2nd compressibility at the above-mentioned compression processing based on the time amount 
acquired by this calculation processing, It carries out having stored the program including the instruction 
which makes a computer perform transmitting processing which carries out the transmitting output of 
the compressed data compressed by the above-mentioned compression processing based on the 2nd 
" compressibility in which an updating setup was carried out by this setting processing at a channel as the 

description. 

[0021] Compressibility from which the time amount which does not lower the obtained data quality as 
much as possible in consideration of the transmission speed in such the contents of record, then a 
channel, and a communication link takes does not serve as redundancy is set up, data are compressed, 
and it becomes possible to carry out a transmitting output. 
[0022] 

[Embodiment of the Invention] (Gestalt of the 1st operation) With reference to a drawing, one gestalt of 
operation of this invention is explained below. 

[0023] Since drawing 1 is the same as that of what shows the circuitry and was fundamentally shown in 
above-mentioned drawing 4 , the same sign is given to the same part and the explanation is omitted. 
[0024] A deer is carried out and the contents of analysis which the amount-of-data analyzor 16 outputs 
are sent to the communication link time amount calculation section 21. 

[0025] The forecast of the effective communication capability in the channel which carries out the 
transmitting output of this compressed image data again at this communication link time amount 
calculation section 21 An input setup of 22 is carried out beforehand. (For example, a communication 
link rate or transmission speed) The communication link time amount calculation section 21 computes 
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communication link time amount based on the amount of data and the above-mentioned forecast of 
image data which it is as a result of [ from the amount-of-data analyzor 16 ] analysis (for example, it is 
doing the division of the amount of data by making a forecast into a divisor). When the display control 
unit 26 reports to a user the communication link time amount and the communication link tariff which 
compute the time amount which a communication link takes and were computed and a user operates this 
display control unit 26 If a user does not recognize transmission of image data, communication link time 
amount is sent out so that it may resize to scale- factor setting section 17\ Here, the forecast of effective 
communication capability is computed by the usual communication capability 23 and the quality (for 
example, bit error rate which is a data transfer error rate) 24 of a communication line, and if the quality 
of a communication line is good, it will serve as only communication capability 23. Moreover, the 
quality of a communication line may be computed from the hysteresis of the quality of the past 
communication line, or you may make it determine it uniquely according to a channel. 
[0026] Scale-factor setting section IT carries out a modification setup of the scale factor in the 
quantization section 13 according to the value of the communication link time amount from this 
communication link time amount calculation section 21, and performs quantization. 
[0027] Next, actuation of the gestalt of the above-mentioned implementation is explained. 
[0028] Drawing 2 shall show the flow of the contents of processing in above-mentioned drawing 1 , and 
the whole control shall be performed by the system controller which performs generalization control of 
the whole circuit and which is not illustrated. 

[0029] After blocking every 8x8 pixels in the blocking section 11, ADCT is given by the DCT 
transducer 12 in (step A01) and each block unit (step A02), and the static-image data of the digital value 
which carried out the deer, for example, was acquired by the image pick-up are sent to the quantization 
section 13. 

[0030] In this quantization section 13, first, from scale-factor setting section 17', a predetermined scale 
factor is set up beforehand (step A03), and with this predetermined scale factor, the quantization section 
13 removes a high frequency component side, and quantizes (step A04). 

[0031] And the image data 15 which decreased and compressed the amount of data sharply as a result 
more by carrying out DC component (DC multiplier) in DC multiplier coding section 141 among the 
quantized DCT multipliers, and carrying out Huffman coding of the other AC components (AC 
multiplier) as entropy code modulation in AC multiplier coding section 142, respectively is obtained 
(stepA05). 

[0032] Subsequently, to this image data 15 that carried out the data compression, the amount-of-data 
analyzor 16 analyzes that amount of data, and sends out an analysis result to communication link time 
amount calculation section 21' (step A06). 

[0033] As opposed to the amount of data which it is in communication link time amount calculation 
section 2V as a result of [ which was first obtained from this amount-of-data analyzor 16 ] analysis 
Based on the above-mentioned effective communication capability forecast 22, the communication link 
time amount for actual image data in the channel concerned is computed (step A07). While making it 
output and display on the display control unit 26 (step A08), read-out and this also output and display 
the tariff which corresponds with reference to a communication link entrepreneur's tariff structure data 
25 based on the computed communication link time amount on the display control unit 26 (step A09). 
[0034] Furthermore, the image compressed while displaying communication link time amount or a 
communication link tariff by step A08 or A09 is elongated, and you may make it display. Thereby, the 
image quality of the image which should be transmitted can be judged. 

[0035] At this time, by the display control unit 26, as shown in drawing 1 , the guidance message which 
stimulates the actuation for choosing whether the amount of image data is changed is collectively 
displayed by carrying out a modification setup of resizing, i.e., the compressibility, with the above- 
mentioned communication link time amount and a tariff. 

[0036] If touch actuation that it judges whether the transmission of image data which carried out the data 
compression with the above-mentioned predetermined compressibility by touch actuation performed by 
the display control unit 26 according to these contents of a display is recognized and recognizes as it is 
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(step A 10) is made, a channel will be made to carry out the transmitting output of the image data 15 
carried out the data compression at the above-mentioned predetermined compressibility corresponding 
to actuation (step A 12), and this processing will be ended above. 

[0037] Moreover, when touch actuation that it recognizes and resizes at the above-mentioned step A10 
is made, scale-factor setting section 17 f transmits the new scale factor which carries out an updating 
setup of the above-mentioned predetermined compressibility, and corresponds corresponding to the 
actuation to the quantization section 13 (step All), and performs data compression processing after the 
above-mentioned step A04 by the 13 or less second quantization section. 

[0038] In this way, by repeating and performing processing of steps A04-A1 1, the image data which 
carried out the data compression with the compressibility corresponding to the communication link time 
amount and the tariff which a user wishes comes to be obtained, this is judged that a user finally 
recognizes communication link time amount and a tariff at step A10, and transmission of the image data 
is performed at step Al 2. 

[0039] Thus, since he is trying to compute communication link time amount and a tariff based on the 
effective communication capability forecast 22 which obtained the effective communication capability 
forecast 22 and was obtained from the bit error rate 24 in the point which was awaited and was detected 
by the trace processing at the time, the communication link time amount and the tariff which were 
computed have a high precision, and can be made into what has a few error. 

[0040] Therefore, even if it faces transmission of actual image data, a user can perform a send action in 
comfort so that the communication link time amount which the time amount itself which transmission of 
image data of what requires time amount required for dial actuation, a negotiation, authentication, etc. 
takes displayed on the beginning by the display control unit 26 may not be exceeded sharply. 
[0041] In addition, although explained in the gestalt of the above-mentioned implementation as what 
compresses the static-image data based on JPEG as image data This invention is not what limits the 
class of target image data, the compressed format of image data, the target device, etc. If it seems that it 
can furthermore apply also to the voice data or document data other than image data, the amount of data 
is compressed, and it transmits to other devices, it cannot be overemphasized that it can apply to all. 
[0042] Moreover, with the above-mentioned operation gestalt, although acknowledgement by the user 
was needed, based on communication capability, a scale factor may be set up automatically, without 
limiting to this. 

[0043] In addition, let this invention be what has possible deforming variously and carrying out within 

limits which do not deviate from the summary. 

[0044] 

[Effect of the Invention] Compressibility from which the time amount which according to invention 
according to claim 1 does not lower the obtained data quality as much as possible in consideration of the 
transmission speed in a channel, and a communication link takes does not serve as redundancy is set up, 
data are compressed, and it becomes possible to carry out a transmitting output. 
[0045] According to invention according to claim 2, in order to also display the tariff corresponding to 
communication link time amount in addition to the effect of the invention of the claim 1 above- 
mentioned publication, the cost which a communication link takes is taken into consideration, the 
optimal compressibility is set up, data are compressed, and it becomes possible to carry out a 
transmitting output. 

[0046] Effective communication capability is predicted from the quality which was detected [ according 
to invention according to claim 3 ] by the channel in addition to effectiveness above-mentioned claim 1 
or given in two, the obtained data quality is not lowered as much as possible according to the effective 
communication capability, but compressibility from which communication link tiihe amount does not 
serve as redundancy is set up certainly, and carries out a data compression, and it becomes possible to 
carry out a transmitting output. 

[0047] Compressibility from which the time amount which according to invention according to claim 4 
does not lower the obtained data quality as much as possible in consideration of the transmission speed 
in a channel, and a communication link takes does not serve as redundancy is set up, data are 
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compressed, and it becomes possible to carry out a transmitting output. 
[Translation done.] 
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